th Birthday.
, and the UV spectrum exhibited λ max at 204, 225, and 286 nm, characteristics of 6-acylcoumarin [14, 17] . The IR spectrum of 1 showed an absorption peak at 1729 cm -1 (lactone carbonyl). The NMR spectrum of 1 showed signals of a 1-hydroxypropyl group at δ , and a triplet of three protons at δ H 1.03 (J = 7.4 Hz). The DEPT spectrum of 1 revealed the presence of four methyl, three methylene, four methine, and ten quaternary carbons. The 1 H-1 H COSY spectrum of 1 established the connectivities from H-1' to H-3', and from H-2'' to H-4''. The HMBC spectra of 1 assisted in the structural assembly of 1, showing the correlations from H-3 to C-2, C-4a, and C-1'; a chelated 5-OH proton to C-4a, C-6, and C-5; H-1' to C-4, C-3, and C-3′; H-2'' to C-1'' and C-4′′; H-4''' to C-8a and C-7; H-3''' to C-8, C-5''', C-6''', and C-2′′′.
The stereochemistry at C-1′ of 1 was established by converting the secondary alcohol to the corresponding methoxyphenylacetate (MPA) ester, as described by Latypov et al. [18] . The chemical shift differences (Δδ = δ R -δ S ) between R and S MPA esters of 1 are shown in Figure 1 , indicating S configuration at C-1' in 1. On the basis of these spectral data, coumarin 1 was characterized as 1′S-deacetylmammea E/AC cyclo D.
Coumarin 2 was isolated as a yellow gum ([α] 29 D -34.8°, c 0.26, CHCl 3 ), and its molecular formula of C 22 H 26 O 6 was determined by HRFABMS. 1 H and 13 C NMR spectra of 2 were almost identical with those of coumarin 1. Careful analysis of the NMR spectral data suggested the replacement of the butyryl group in 1 by a 3-methylbutyryl group in 2. Key HMBC correlations in 2 were H-3 to C-2, C-4a, and C-1'; a chelated 5-OH proton to C-4a, C-6, and C-5; H-2'' to C-1'', C-4′′, and C-5′′; H-4''' to C-8, C-7, and C-2′′′; H-3''' to C-8, C-5''', and C-6'''. Coumarin 2 exhibited negative optical rotation, similar to that of coumarin 1, and therefore the stereochemistry at C-1' in 2 was assumed to be S. Based on the above evidence, coumarin 2 was characterized as 1′S-deacetylmammea E/AA cyclo D. 13 C NMR spectral data of coumarin 3 were similar to those of coumarin 1, except for the replacement of a butyryl group in 1 by a 2-methylbutyryl group in 3. The HMBC spectra of 3 were very helpful for the assignment of protons and carbons in 3 (Tables 1 and 2 ). Careful examination of the 13 C NMR spectrum of 3 ( Table 2) showed two sets of chemical shifts for some carbons, indicating that compound 3 was a mixture of diastereomers. The stereochemistry at C-1′ in 3 was tentatively assigned as S because coumarin 3 showed negative optical rotation, similar to that of a pair of epimers (2′′′-epi) of 1′S-deacetylmammea E/BB cyclo D 5. Based on the above evidence, coumarin 3 was characterized as a pair of epimers (2″-epi) of 1′S-deacetylmammea E/AB cyclo D.
Coumarin 4 was isolated as a yellow gum ([α] 28 D -92.9°, c 4.28, CHCl 3 ). The IR spectrum of 4 revealed the presence of an α,β-unsaturated-δ-lactone (1729 cm -1 ) group. The molecular formula of 4 was determined to be C 21 H 24 O 6 by HRFABMS, while the EIMS of 4 showed fragmentations similar to those of coumarin 1. Extensive NMR spectroscopic analysis of 4 showed that this coumarin possessed three substituents, i.e. a 1-hydroxypropyl, a butyryl, and a 2,2-dimethyl Δ 3 pyran ring, common to that in 1. However, 1 and 4 exhibited different UV spectra (see Experimental). These spectral data suggested that 4 was a regioisomer of 1. The HMBC spectrum of coumarin 4 established the location of substituents in 4 from the following correlations: H-3 to C-2, C-4a, and C-1'; H-1' to C-4; H-2′′′ to C-1′′′, C-5'', and C-6''; H-4'' to C-5, C-7 and C-2′′; H-3'' to C-7, and C-5. Coumarin 4 showed negative optical rotation, similar to that of 1, and the absolute stereochemistry at C-1′ in 4 is assumed to be S. On the basis of these spectral data, coumarin 4 was characterized as 1′S-deacetylmammea E/BC cyclo D. Analysis of NMR spectral data revealed the replacement of the butyryl group in 4 by a 2-methylbutyryl moiety in 5. The correlations from H-3 to C-2, C-4a, and C-1'; a chelated 7-OH proton to C-6, and C-7; H-1' to C-4; H-3'' to C-6, C-5'', and C-6''; H-4'' to C-5, C-7 and C-2′′; H-3'' to C-6 were observed in the HMBC spectrum of 5. The absolute stereochemistry at C-1′ of 5 was established by converting the secondary alcohol to the corresponding methoxyphenylacetate (MPA) ester, as described by Latypov et al. [18] . The 1 H NMR spectrum (see Experimental) of 5R and 5S MPA esters were assigned from the 1 H-1 H COSY spectrum, which demonstrated correlations from H-2′ to H-1′ and H-3′; H-2′′′ to H-3′′′ and H-4′′′; and H-4′′′ to H-2′′′ and H-5′′′. From the 1 H NMR spectrum of a mixture of diastereomers, the Δδ [δ R(ester) -δ S(ester) ] value of each corresponding proton was calculated, as summarized in Figure 1 . Positive and negative Δδ values are systematically arranged at the left side and right side of the chiral center (C-1′) to disclose the absolute configuration of 1'S of the inseparable mixture of diastereomers [19, 20] . The 1 H and 13 C NMR spectra of 5 (Tables 1 and 3 ) and the 1 H NMR spectra of 5R-and 5S-MPA esters (see Experimental) showed two sets of peaks in some positions, indicating that coumarin 5 was comprised of a pair of 2′′′-epimers. Based on the above . The molecular formula of 6 was deduced as C 22 H 26 O 6 by HRFABMS, identical to that of 2, however the UV spectrum of 6 showed similarity with those of 4 and
5.
The NMR spectroscopic data of 6 suggested that the compound was a derivative of 4 in which a butyryl side chain in 4 was replaced by a 3-methylbutyryl group in 6. Analysis of the HMBC spectrum of 6 further helped the assignment of protons and carbons in 6 (Tables 1 and 3) . Furthermore, the absolute stereochemistry of 6 was determined by the modified Mosher's method [18] [19] [20] . Both R and S MPA esters of coumarin 4 were prepared and Δδ values are shown in Figure 1 , indicating an S configuration at C-1' in 6. Based upon these spectral data, coumarin 6 was identified to be 1′S-deacetylmammea E/BA cyclo D.
Experimental
Optical rotations were measured in chloroform solution at the sodium D line (589 nm) on a JASCO P-1020 polarimeter. UV spectra were measured with a Shimadzu UV-VIS 2001S spectrophotometer. Infrared spectra were obtained from a Perkin Elmer System 2000 FT-IR spectrometer.
1 H and 13 C NMR spectra were recorded on a Bruker AM 400 instrument; CDCl 3 was used as the solvent and TMS as the internal standard. Chemical shifts are given in parts per million downfield from TMS, and coupling constants are measured in Hz. DEPT, HMQC, COSY, HMBC and COSY experiments were conducted using standard Bruker software. Mass spectra were determined using a Finnigan GC-MS MAT 90 and GCQ Polaris instruments. HPLC was performed on a Thermo Separation Products instrument, San Jose, CA, USA. (pump, P4000; detector, UV6000LP for analysis, UV2000 for preparative). The HPLC conditions were: (a) LUNA 5 μm C 8 stainless steel column, 150 × 4.60 mm for analytical applications. (b) LUNA 10 μm C 8 100 A stainless steel column, 250 × 21.20 mm for preparative applications. Compounds were purified by isocratic separation using H 2 O-MeOH as mobile phase; scanning wavelengths were from 190 to 420 nm. Column chromatography was carried out using silica gel 60 (0.063-0.200 mm) and silica gel 60 (particle size less than 0.063 mm). TLC was performed on silica gel 60 F 254 plates. Compounds were detected by their UV absorbances at 254 and 366 nm. All commercial grade solvents were distilled prior to use and spectral grade solvents were used for spectroscopic measurements. 
Extraction and isolation:
The dried flowers (8.5 kg) of M. siamensis were extracted exhaustively with n-hexane at room temperature, followed by filtration. The filtrates were combined and evaporated under reduced pressure to afford a dark brown gum (428 g). The dried extract (300 g) was submitted to silica gel column chromatography and eluted with a gradient of n-hexane-EtOAc to afford six fractions (A-F). A portion of fraction E (131 g) was then separated by column chromatography over silica gel with a mixture of EtOAc in n-hexane of increasing polarity to give eight fractions (E-1-E-8). Fraction E-3 was further separated by column chromatography on a silica gel column with a n-hexane-EtOAc gradient and produced seven further fractions (f-1-f-7). Fraction f-2 was subjected to column chromatography on silica gel using n-hexane-EtOAc (82:18) and further purified by preparative reversedphase HPLC, run isocratically using 80% MeOH-H 2 O with UV detection at 275 nm, and a flow rate of 10 mL/min, affording 11.4 mg of coumarin 1 (t R 16.04 min) and 4.3 mg of 2 (t R 19.92 min). Fraction f-3 was subjected to column chromatography on silica gel with n-hexane-EtOAc (80:20) and further purified by preparative reversed-phase HPLC, run isocratically using 70% MeOH-H 2 O with UV detection at 275 nm, and a flow rate of 10 mL/min, to afford 3.1 mg of compound 3 (t R 17.3 min), 13.6 mg of 4 (t R 18.3 min), 14.0 mg of 5 (t R 22.3 min), and 11.0 mg of 6 (t R 23.5 min). (12) .
Preparation of the (R)-(-)-α-methoxyphenylacetate

